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The numerou s carbonate-evaporit e sedimentar y cycle s com -
prising th e Uppe r Devonia n Dupero w Format io n wer e 
deposited unde r subtida l lagoo n t o supratida l sabkh a condi -
tions whic h existe d ove r a  vast , shallo w coasta l platfor m tha t 
encompassed th e Willisto n Basin . Hydrocarbo n reservoi r 
potential i n Dupero w carbonate s i s assesse d locall y b y th e 
degree t o whic h primar y an d syndepositiona l porosit y wa s 
preserved an d b y th e developmen t an d retentio n o f secondar y 
porosity. Th e evolutio n fro m inferre d primar y porosit y t o ex -
isting reservoi r porosit y wa s governe d b y determinat e set s o f 
diagenetic events . An y recor d o f porosit y evolutio n ma y b e se t 
forth a s provisiona l scenario s tha t incorporat e tim e o f occur -
rence an d durat ion , concentratio n o r impac t o f separat e 
diagenetic functions . Th e diageneti c processe s tha t operate d 
on thes e strata , a s inherent phenomen a o f th e depositiona l an d 
burial environment s characteristi c o f particula r facies , i n turn , 
were influence d b y positio n withi n th e sedimentar y cycl e an d 
by th e origina l depositiona l textures . 

Diagenetic product s dominat e Dupero w carbonates , an d th e 
processes responsibl e wer e complexl y multistaged . Never -
theless, th e relativ e sequenc e o f diageneti c event s an d concur -
rent porosit y evolutio n ca n b e deduced fro m diagnosti c cemen t 
types, void-fillin g minera l succession s includin g iron-ric h an d 

iron-poor calcit e o r dolomite , recrystallizatio n an d aggradin g 
crystal sizes , relic t an d pseudomorphi c replacemen t structure s 
and a  hos t o f cross-cuttin g an d truncatio n features . 

Probably man y diageneti c product s forme d nearl y contem -
poraneously wit h accumulatio n o f mud-ric h Dupero w 
sediments, notabl y earl y dolomitizatio n an d lithificatio n o f 
aragonite an d calcit e mud . Pr imar y fenestral , intraskeleta l an d 
rare interparticl e void s an d man y secondar y void s wer e fille d 
by calcit e vados e crust , drus y ri m an d equan t mosai c cements . 
Original component s wer e subjec t t o dolomite , pyrit e an d 
silica replacement , o r recrystallizatio n t o for m syntaxia l rim s 
and neomorphi c spar . Laminated , enterolithic , nodular -
mosaic, void-fillin g an d replacemen t form s o f anhydrit e repre -
sent majo r deterrent s t o porosity , bu t these , t oo , ma y b e 
replaced o r dissolved . Anydrit e dissolutio n ma y b e responsibl e 
for man y disrupte d o r brecciate d zones . Pressure-solutio n 
resulted i n stylolite s bear in g tensio n fracture s an d 
microstylolite swarm s accompanie d b y localize d dolomitiza -
t ion. Fractur e formation , an d aqueou s an d hydrocarbo n 
leaching ar e th e principa l agent s o f secondar y porosity . Thes e 
processes creat e molds , vugs , channel s an d solution-enlarge d 
intercrystalline pores , a s wel l a s enhance d permeability . 
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